Misonidazole hypoxic cytotoxicity and chemosensitization in two cell lines with different intracellular glutathione levels.
Nitroimidazoles such as misonidazole (Miso) or SR-2508 are known to be cytotoxic to hypoxic cells and, with preincubation under hypoxic conditions, to sensitize cells to certain chemotherapy drugs, notably melphalan. In addition, these nitroimidazoles afford hypoxic radiosensitization; however, high intracellular glutathione (GSH) levels have been shown to significantly reduce radiosensitization by some nitroimidazoles. Using two cell lines that have an 8-fold difference in cellular GSH content, we have investigated whether inherent GSH levels influence Miso-induced hypoxic cytotoxicity, hypoxic GSH depletion, or chemosensitization to melphalan. Hypoxic incubation with varying concentrations of Miso resulted in greater cytotoxicity in Chinese hamster V79 cells than in A549 human lung adenocarcinoma cells, which have much higher GSH levels. However, the rate of GSH depletion for three concentrations of Miso was the same in the two cell lines, despite the large difference in inherent GSH levels. While the inherent sensitivity to melphalan was markedly different between the cell lines, hypoxic preincubation with 2 mM Miso with subsequent aerobic exposure to melphalan resulted in similar levels of sensitization. These results indicate that the potentiation of melphalan cytotoxicity by hypoxic Miso preincubation can occur independent of intracellular GSH levels.